INTRODUCTION AND OBJECTIVES: A conus medullaris syndrome results from an Injury to the conus medullaris and cauda equine portions of the spinal cord. The clinical presentation is characterized by a lower motor neuron weakness affecting both skeletal muscles and pelvic organs with signs of paralysis, sensory disturbance and impairments of bladder, bowel, and sexual functions. The goal of the present study was to translate the unilateral lumbosacral ventral root avulsion (VRA) injury model from the rat to rhesus macaques, and to determine early and late effects of pelvic target denervation on lower urinary tract and external anal sphincter (EAS) function.
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METHODS: A total of 6 female rhesus macaques were included. A unilateral L6-S3 VRA injury was performed and resulted in a lesion of all preganglionic parasympathetic fibers of the ipsilateral pelvic nerve and all somatic motor fibers of the ipsilateral pudendal nerve. Urodynamic studies and EAS electromyography (EMG) were performed under ketamine anesthesia in control subjects (n¼6), and at 1 month and 6 months after the unilateral VRA injury (n¼4).
RESULTS: The bladder infusion rate was between 85 and 120 mL/min to partially fill the bladder and induce reflex voiding. Poor voiding efficiency and compliance, and a slower urine flow rate were found in VRA subjects. The EAS guarding reflex was tested using a rectal probe. The maximum amplitude and area under the curve of EAS EMG were significantly decreased at 1 month after injury, but recovered at 6 months. Power spectrum ( Fig. 1 ) showed that the peak frequency increased at 1 month after injury, but it was reduced to normal state at 6 month. The mean frequency was decreased at 1 and 6 months after injury. CONCLUSIONS: This model eliminated the parasympathetic fibers of pelvic nerve and the somatic motor fibers of pudendal nerve, which resulted in detrusor underactivity and poor EAS contractility. Power spectrum analysis indicated that fewer motor units fired during EAS contraction after injury. This model in rhesus macaques mimics the clinical phenotype of conus medullaris syndrome using a lumbosacral VRA injury approach in long-term studies. It may provide a useful model to test the utility of emerging treatments after denervation of pelvic targets. We recently characterized a murine model of coronavirus-induced encephalomyelitis (CIE model), and confirmed that CIE mice develop neurogenic bladder dysfunction that was comparable with neurogenic LUTS observed in MS patients. Identified mechanisms were morphological changes in the centers controlling micturition, spinal cord gliosis, and increased expression of pro-inflammatory cytokines. In the current study, we aimed to understand the long-term effects of neurodegenerative changes on micturition patterns and bladder physiology, as well as uncover the mechanisms of long-lasting neurogenic bladder dysfunction.
Source of
METHODS: Adult C57BL/6J mice were inoculated with 20 ml of mouse hepatitis virus (MHV, N¼44, CIE mice) or PBS (N¼19). Neurological symptoms and mouse weight were recorded daily, and voiding behavior weekly up to 8 wks pi. Neurologic symptoms were evaluated by the Clinical Symptoms Score (CSS) on a scale from 0 (asymptomatic) to 4 (quadriparesis/paralysis). Detrusor contractility was evaluated in vitro at 10 wks. Based on CSS, CIE mice were assigned to 2 groups: recovery (REC group), and relapse (RELAP group). RELAP group was defined based on: (1) presence of symptomfree period at least for 24 hrs after initial rise in CSS, (2) presence of 2 symptom-free periods (24 h duration each), and (3) CSS>2 during the relapse.
RESULTS: Long-term follow up of CIE mice revealed two different neurological phenotypes: 1-recovery from initial acute neurological impairment (REC, 73.5% of all CIE mice, N¼25); and 2-relapse in symptoms (RELAP, 26.5% of all CIE mice, N¼9). Eight percent of mice in REC group still had CSS!2 at 8 wks in comparison to 22.2% in RELAP group. Animals in both REC and RELAP groups showed the most significant weight loss at 1wk. (22.3AE0.28g at baseline vs 16.5AE0.3g in REC group, and 9.2AE0.86g in RELAP group, p<0.05). Isolated bladder strips from CIE mice did not have significant differences in muscarinic responses to EFS, however, RELAP group showed significantly decreased M3 responses along with increased micturition frequency at 5-6 wks. Vol. 197, No. 4S, Supplement, Monday, May 15, 2017 THE JOURNAL OF UROLOGY â e1149
